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Description [OaHcane ■aotipereHKn): 

MaoopcTcaHc OTBoorrca k pcuoHTHo-icxuiKivoHHbiM paooraw (PHP), a huchbo a cnooo€an BocxrraHonnaDw 
repMCTWBocTH aaxanoBHoro upocrpaBcrea. 

M3BecT€H cnoco6 ooccraHoaacHMfl PcpMerHtmocra 3axanoHHoro npocTpawrrBa nyreM coG^araw 
H36hiro«iHorx> Aaan caHH BHyrpa o6ca«Kofl kojiohhw no otboorehh) x saxanooBOuy npocrpaBCToy 
(Harneraaae kwocth kttm BopwoaHaeM aapanaj. npowcxo^HT Ha^yBaHHc o&aflHoft Konoimu k 
/niKBHRaqpH saoopa wex^y kojiohhgh a ueueHTHbm k&mrcu 

H^ocranm aaano ra oaajntrouyrca □ row, <rro. Bo-aepsMx. coGwame aooMTOimoro ^oBneam nyrew 
Hargcr aaMH a ogpxocTH Bbi3WBacr paapymcaac xonoHHbi He Tonbuo b mrrepBajie, a aoropoM b kojimxcbom 
cpocrpaacxoc aweexca ucmcbt. ho h b rarrepBanax. rj^t neweirra hct. 9to onacoo «jih dj«ocxboct« 
ofca^HQft KanoHHbt. Bo-eropbix, KjpwnaHHe aap^a npon;eoc uanoKc^TpojnipyeMwfl, uro yoaer npwocrra h 

HapymCHHX) KOJlOHHhl E aeuenTHaro KSLUHn. 

Haafianee friHaxnu a iPoopcTcamo do ToamnccKoa cympocTH hbohctch cdoco6 ycrpaacHHn aaaojioHHMx 
P^y^^Z^* y**"******* ffHaWCTpa KQnfflHHb< 34 n PW It * ynpymx Aeftopuaqaft b avrcpBane loaoHnaa 



i Awrrpa kojiohhw nporoBOflHT nyrew i^aB/nroecaoro oo^ncAcTBHH Ha kojiohhv hr 

ymCTKC M30JWnHH. 

HwcTtrrox aaoecTHaro cnocooa aaa/w^aerc* B oonhmoa TpynpeMxocm pafiox aa ever HDotixcapouDcni 

OPBMCHCHHH napKeXHUro 06opyROBaHBH. KOTOpOC, KOK npaHHJIO. HC OT/lOTaeTCfl BbTOOKOft H^CJKHOCTMO. 

3*n*** owunonaercfl d noBwneara ^^TaBaocra pewoHTHO-iDOJiHHHOHHbix paoor a b caaxeaaa 
Tpy^o3aTpaT. 

nocraaaeHHaH aaaaaa fl«rrHr^rrca tcm, *tto d cnocooc DoocraHOBJieHHa ncpMcn^HOcxH 3aKOJioHHorx> 
npocxpaBCTBa nyrevi yBe/nweHHH AHawerpa sonoHHbi b mrrepBa/ie Hsonwnaa HHaweTp kojiohhw 
JwmroBaioT 3a c^er yBenaroBaioineflc* a o6beue npa TBepAeHaa Hefapurmaroft paspymaxxaea cwecu 
(HPC) [31. aoropyx> oasanHBajOT b KCJiOHHy h txoflajor moct b BHrepBajie asajiauHH. npa srrou b aatiecTDe 
HPC Hcnonbsyxyr cuecb H3BecTK0ByK> flJin ropiiux h oypoBbix pa6ox (CHTE). 

ycncnmocTb pc^oirrna-Hoarun^ioHmrfx pa6or no HcxipaBneHHio Hcrc^MCTHMHOtrrH hcmchthotx) aojibua hc 
npeobnnaeT 50%. ^ro ofrwiCHaevca -rew, vro upaweHHeMbie H3anauaoaHwe uaTepaanw (b ochobhou 
ueMeHTHbtft paeraop m pacTeopbi Ckian) oojiaAaxrr o6njpu He^oerantoM - yca^o^HocrtJO. 

Bnpoqeooe axennyaragaa caBa a o m b i rcpMCTmiHocTt, aeutojioBHoro DpocTpamrrBa cfraaeroi. 3to 
npoacwwrr nofl boorcAcxbbcm Harpyra na o6ca«Hy» xanoHHy a qa^arrnwft KaweHb. HanpaMep. 
ycraBOHncHo, vro npa chkjkchhb ^aBneHHH o cgflaanmc npotmocn, cmenjienaji neuearsoro kbuhh c 
xonoHHO* yMeHKnaerca. Bex bho>i neptJopaiQra xaxMe npaBOflHT a yxy^meHioD cocTOfmaa neMewraoro 
aanbna. Btohc bpcmh. saMcvewa vro B^nocpe^cTBeHHo b airrepBanax nep^opanHH cuchjichkc /kobtbkt/ 
Ucmchthopo KauBH c xanoHHOH ynyxnnaeroi. nocnenHHH ^aar o^hchhiot yacnmcHHcwi canw npraaraH 
aonoHHW a neueirry b peaynvrare ee ^e^opuaDaH. Floc/ie onpeoconaa oocaAao* kojiohhw raame, xax 
npaBHTio. HafiraoAaercM Hapymenae ee aoirraKTa c npucHTou. n P a 3Tom h action boiac Hapymeasw KOHTaxra 
orweueHbi b airrepBanax imacroB c bwcokob ripoHai^ocTbio a KaacpuaM. B nnacrax c noAnemeHHofl 
HapymcHaH aoirraaTa nocne onpcccoBaa Mamc bccpo orvicMaJOTCH b oohc BOAOHe^raHoro aoHTaaxa 
/BHK/(1|. 

Ob^hhm pacurraMa npoaycxHyx) cnoco6uocrt> ftiw noAomBeaHOH aoflbi aonbucBoro MHxpo3a3opa ueaury 
oficaAHoa aarxoHBoa a upumrwu ebmbcm. <lK>p M yjiy flapca-BeaciSaxa moshd HanacaTb curyxyiouj^u oDpaaow 

z z / * ^A e - D-BHyrpeHHaa AaaMeTp pjeace H r raor o aom^a, m; d-BHenzHHB 

Q = CD -d > / — ; Cl> 

T 1,087*10 *N 

AMaMrrp oocaABOR kojiohhw, u; p-ncpoanaA AaoJieHHH. na; \ -K03^mqacHT raApaBrnwccjaix 
conpoTBHneHaft; H-p/amn mcapoaaoopa. w; Q-pacxow do W w, k^/cyr Bbcacm oCoOBaweaaH D-d> 5 : P/H - 
grad P,r«es- saaop MeaaAy aanoHHoa h AeweHrafaa< xauHeu. ui grad P -rpaflHorr AanneHKn. na/w. 

Tor^a <*opuy»a /!/ OyAer awen, bha: > o>yK , Rih onpeAeJieaaa 

q - 46<d+6> / — I — 1 m <d 

ao^anaarra rnHpaflOHHecxax conpoTHBneHaa Heo6xoAHMo Btnoicrarrb apaxepaa PcflHonbflca 
PAe v - KancMariraccKaa ironocrb doam / npa 70°C. v - 0.5 ♦ 10 6 v 2 /c). 



-a 

R» r g ( 1 > 

z<d«G>«v 
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n P H Typ6yncaxB0M pckhmc nos^iiiflacHT conpoTHBncsHH tmpcf^tnraoT no 
*°P**> rjlc: ^ «/„ .... • 3^aaffmjcH nwcnoBbiwH 3HaticHaHWH: r - 0,5 • lO'W/c; d - 0,168 u; 5 - 0,1 uu 
- 10* 4 m; grad P - 4* 10 6 na/M. 

CncTcwa ypacncHHA /2-4/ pcmaercH urro^ou no;;6opa. 

Taaaai o6pa30M, nqpc3 aaoop 0,1 u npa rpawHorre AaancrocH 4 Mlla/u k xnrrepBany nep^opaura Momer 
nocrynaxt* okcvto 22 u 3 boau v cyrM. 

riottbaiicHMc flaananw o ofcatfHofi kohohhc npHBO«HT k ywnrcraoo cc nBaweTpa. Psctcto noKaobinaioT Ha 
caonuco uyxHO noBMCHTb /xannarae r KonoHHe, «rro6bt cc eaommfl pag^uyc ywnrouic* na 0,1 um mm 
nepexpbrnra MifKpo3a3opa. 

♦opwyjia ajih paflManhHbix ncpcMcmcanfl HapyMHofl ctchxh TpyCw no 3a^a^e JThmc hmcct a^n /5/ 
r r *_ P r * • - n -K09^HijKeOT nyaocosa, M - 0,25; E -uoAyra, 

ynpyrocTH jiflu cra/m. E - 2.L10 5 Mna; P, -oByxpcaHcc A aa7icHHc, MTla; P a -bhchhicc awotchhc, 
Mlla; r , -BHyTpemmfl paflHyc TpytSti, ic r 2 -BHenrana pa^xyc Tpytiij, m, r 2 «d/r. 

nycn, P, - P^P.^ mm Pi-Pj-P.^. 

HJe P.^ ■ n3(5uTORRoe flaBneHHe b xonoHHe no cpaBwemoo c HapyxHbtu Ronnemseu. 

6 = — P - P <7> 

^ <r*- r K > <i-|l><r Z -rS ITpn 5 « 10" 4 m; P a » 20 MTla; rj ■ 0.075 w; r 2 ■ 0.084 u. 



■P_ <B) 



» « »«n rn no4 a P*as 

mm*" 1 * 

£•0,078 *0,004 



Z 

£•0,075 



♦20 



PflCTCxb* noKa3M8a»T. irro cam Mcmfly aticajuioA kojiohboA h ucMCHTHbtM Kanbapu cymecTBycr sasop 
ocjdimhhoh 0.1 mm. t\> fl ocTaTO4Ho o kojiohhc co3A&Tb flatuicHMc 33.7 MTla h saaop 6yn,er ncpcapwT 3a c*«rr 
yBensnKHUH BuemKcro AHauerpa kojiohhu. TaKoe AaaneHHe h ^axe 6ora»mee motkbo co3Aan> nyrew 
paoMcmeHHH b kojtohhc uoCTa in HeB3pi>owrofl pa3pyniaK>mcfi cmccm /HPC/ a b ^acntotma cmcck 
msccTXOBOH ffjvi ropHbix M 6opOBMX pa6oT /CMTB/ [6|. 

HPC npHMcanjcyr, raaBBboi o6paaou npn paapymeami npomaxx xpymuix Marcpnanoe (caanKBbie nopo«w), 
6cT0BHboc m xejtesoferoHHbcx tc^cjraa, xaueHHux Kn&AOK. a^m floobnm npspoABoro kbluhh. 

HPC ttazne bccto npqncraBnHKrr co6oft noponiKoo6pa3Hbtc ucropaxasc h KCB3pb(BOonacHbic uaTcpHanbi. 
Aaionnrc c hoaoA mcnonHyio pcamqjoo (pH-12). nun cuauHBaHHH nopouma HPC c boaoh oopasycrcn 
cycncn3H« (pa6onaa cmccj,). KOTopan. Oyjxyut aanirrafl b nxnyp. <^ejxaRHbiH e o&x^KTe. noAJicsanieM 
pa3pymcaHjo, c xcneHEieM Bpeuem! cxBaTtmacroi, TsepAccr, qffHOBpeMeaao yBejnraiBancb b o6 b€MC 
yecjurtcHMc o6bcua - cncAcxoHc rHApaTaqpH komhohchtob, bxoahiahx b cocras HPC, npsiBOART k 
pa3BHTHK> b mnypc rBAparanpoHHoro AaaacxiKH (6<uiee 40 Mna). IIoa acAct^cm nattOTaqpouixoro 
AaancHHH b twic o6b«Ta pa3BHBa»TCH nanpnacnHH, npHBOAHnflK k cro paopynramo f7|. 

npcAJiaracMbtA aioco<5 hdqjihu^h aaxanoHBoro npocTpancrBa ocymeerBJi«Kyr cjieAyiomm^ o6paooM. 

B CKBajKHHy cnycxaxrr kojiohhy HKT c ramiM pacwcroM. wro6w HlDKHHfl KOHeq, KaxoniUTCH na 10-20 u hzxc 
mrrcpaa/ia ncp^opaunM npoAY K tmbho po miacra. Bo36yxAaiOT mrpKyriHmoo n npowbiBaioT CKBajKHBy BOAoft, 
oxnaxACHHoft ao O-10°C. 
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3aTDopHwr HFC Ha bc^c c Tewnepatypoa O-10°C. 

np« orxptrroM oaxpytSsoM npocrpaHcxw d HKT 3aJcatoma»T cycneroajo HPC b ofrwue, uto6xomtuou ana 
aancvmcaHH ofaupxoa kcuiohhu d HHTepeajic 10-20 u. 

npoflaB/niBajoT cyaraajDo HPC flo DbipaanmaHHa cc ypomee b HKT B sarpyoHou npocrpaHCTBc. 

n^HWBHMaayr HKT A o rnyfcwu pacoonoaamH hhxhhx ncp^paijpoHHba orecpcrafl h npa 
neoOx£^Huocrw npouusaioT csBaxmiy, dumuboa taShrromajPt o&bcu HPC. 

ncwmuaioT HKT Bbanc HHTcpBana nep$opau>ra. rqmcTTOHpywr 3aTpy<5noe npocrpaHCTBO Ha bdcmh 

BCOGXQHHMOe flJIH pacnmpCHHH H OTBCpTK^eHHH HPC. 

Ocesumnior CKBasBBy. 

npeHuymecTBou njKWiaraiMoro cnoco6a hbjihctc* to. wto nepeapuTHe KaHanoa A** noeiynnemw bo^w k 
HMTepBany nep^paqea npoHcxo;prr hc 3a cuerr rswpaBjnroecKaro Bca^cBtcrm Ha KonoHHy, a 3a ctct 
oo^aHHH b o6caAHofi kohohbc Mocxa K3 pacu^HwiDjerocH waTcpnajia. 3ro, Bo-nepebix. cmmaer 
Heoo«wtt«cn» ycranoBKH oaxepa; bo-btopmx. yveabmaer Bpeuaraue 3a«rpaTM Ha txpoBe^esne PHP. 
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Claims (Oopuyna H3o6pereBMH]: 

1. Cnooo6 ooocraaonacaKH rcpiccnwHOCTH 3axonoHHoro npocTpaacTBa nyrew ybchh^chkh jpiaueipa 
KonoHHbi b HH-rcpBanc voonfajjm. orjuniaiomHiten tcw. mto j^ancrp kojiohhw yDcraromjajtyr aa cverr 
y»iJi4iuia»meflcH a oCioftuc npa Tnepn&vxa HeropwauaToft paopymaioir^fl c^ceca (HPC), Koropyw 
3aKamiBajoT b Konouuy. h coa^ajor moct b mrrepBane uzojunjjm. 

2. Cnoco6 no n. I. OTJnwaiomKdcH tcu. *rro b Kauecrec HPC ncnon^yurr cweci, rooccTKOByjo /yin ropnttx n 
6yposbix pa6oT (CMTEJ. 
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Drawlngfs) [<4epTeM|: 



XapaicrepMCTMica HPC 



XapamrepMcmKa 



Ta6/iMua 



3HaM8HMe 



1. BoAOCMeceBoe OTHoiueHwe cycneH3Mn 

2. PacxoA nopoiuKa, tohh Ha 1 m o&beiua 

3. PacreKaeMOCTb no KOHycy AaHMM, cm 

4. rinoTHOCTb cycneH3MM, r/CM 3 

5. 3arycreBaeM0CTb, npw TeMneparype 20-25 rpswycoB C, mmh 

6. CqenneHwe ksmhr c Tpy6ow, Mria 

7. ConpOTMB/ieHMe iqmhh (t>nnbTpai4MA boau, Mna 6onee 

8. flaajiemie npn pacujHpeHHH, Mna 



0,3-0,5 
1.8 
20,0-25,0 
1.8 
120,0 

5,0 

60,0 
flo45,0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All type's of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the- concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1], 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; \ is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 6; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v = 0 5 
•10-V/c). ' 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10' 6 m 2 /c- d = 0 168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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u = 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + Pcxcess or P, - P 2 = P excess , 

Where P exccS s is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 5 = 10" 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P cxcess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNTI [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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